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DETAILED ACTION 



Response to Amendment 

1 . The amendments to the specification in the preliminary amendment filed 6/24/04 are 

acknowledged and accepted. 



Drawings 

2. The originally filed drawings were received on 3/10/04. The replacement drawings 

were received on 6/24/04 and 8/2/04. These drawings are acceptable. 



Specification 

3. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph on 
a separate sheet within the range of 50 to 150 words. It is important that the abstract not 
exceed 150 words in length since the space provided for the abstract on the computer tape 
used by the printer is limited. The form and legal phraseology often used in patent 
claims, such as "means 1 ' and "said," should be avoided. The abstract should describe the 
disclosure sufficiently to assist readers in deciding whether there is a need for consulting 
the full patent text for details. 

The language should be clear and concise and should not repeat information given in 
the title. It should avoid using phrases which can be implied, such as, "The disclosure 
concerns, " "The disclosure defined by this invention, " "The disclosure describes, " etc. 

4. The abstract of the disclosure is objected to because of the following reasons: 
Abstract, line 2- delete 'are provided' 

Abstract, line 5- 'desires' should read 'desired'. 
Correction is required. See MPEP § 608.01(b). 
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5. The disclosure is objected to because of the following informalities: 
Paragraph 0035, line 2- 'in 5 should read 'to' 

Paragraph 0037, line 10- insert 'to' after 'SOP' 
Paragraph 0040, line 10- insert 'is' after 'that it' 
Paragraph 0045, line 3- '428' should read '426'. 
Appropriate correction is required. 

Claim Rejections - 35 USC §102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form 
the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

7. Claims 22, 25-30 are rejected under 35 U.S.C. 102(b) as being anticipated by Shieh 
(U.S. Patent No. 6384956). 

Shieh discloses a method of controlling a state of polarization (See for example 
Figures 1-2) comprising providing a plurality of waveplates (See for example 100, 102, 
104, 106, 200 in Figures 1-2); continually adjusting a first one of the plurality of 
waveplates along a first rotation direction while a feedback signal satisfies a first 
condition (See col. 3, line 27-col. 4, line 3, wherein the first condition may refer to one of 
the first mutually exclusive time slot over which only the first waveplate may be adjusted 
during the dithering process or peak power output being produced); ceasing adjusting the 
first waveplate if the feedback signal does not satisfy the first condition; continually 
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adjusting a second one of the plurality of waveplates along a second rotation direction 
while the feedback signal satisfies ia second condition (See col. 3, line 27-col. 4, line 3, 
wherein the second condition may refer to a condition similar to the first condition, i.e. 
one of the first mutually exclusive time slot over which only the first waveplate may be 
adjusted during the dithering process or peak power output being produced); ceasing 
adjusting the second waveplate if the feedback signal does not satisfy the condition; 
continually adjusting a third one of the plurality of waveplates along a third rotation 
direction while the feedback signal satisfies a third condition (See col. 3, line 27-col. 4, 
line 3, wherein the third condition may refer to a condition similar to the first and second 
condition, i.e. one of the first mutually exclusive time slot over which only the first 
waveplate may be adjusted during the dithering process or peak power output being 
produced); and ceasing adjusting the third waveplate if the feedback signal does not 
satisfy the third condition. Shieh additionally discloses the waveplates arranged in a 
serial fashion and adjusted sequentially (See Figures 1-20; col. 3, line 59-col. 4, line 3); 
each of the waveplates functions as a quarter waveplate and are not associated together as 
a half waveplate (See col. 3, lines 4-26); the first, second, and third conditions are 
equivalent (i.e. the first, second, and third conditions may refer to one of the first 
mutually exclusive time slot over which only the first waveplate may be adjusted during 
the dithering process or peak power output being produced); the plurality of waveplates 
comprise a polarization controller (See Figures 1-2); a first subset of the plurality of 
waveplates comprise a first polarization controller, and a second subset of the plurality of 
waveplates comprise a second polarization controller (See for example each individual 
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waveplate 100, 102, 104, 106, 200 in Figures 1-2); and the input optical signal 
comprising at least one pair of channels, the pair of channels being orthogonally 
polarized with respect to each other (it is noted that this limitation is inherent to the signal 
beams incident to the polarization controller since any unpolarized light beam may be 
decomposed into two beams that have polarizations that are orthogonal to each other). 

Claim Rejections - 35 USC §103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

9. Claims 1-4, 17, 20, 40-48, 50-51 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shieh in view of Heismann (F. Heismann, 'Analysis of a Reset-Free 
Polarization Controller for Fast Automatic Polarization Stabilization in Fiber-optic 
Transmission Systems', J. Lightwave Tech., vol. 12, no. 4, pp. 690-699, April 1994.), of 
record. 

Shieh discloses a polarization control method and system (See for example Figures 1- 
2; col. 3, line 4-col. 4, line 27) comprising a first optical transmission medium capable of 
receiving an input optical signal having an input state of polarization (See 1 10 in Figure 
1, which is in air); a second optical transmission medium capable of receiving an output 
optical signal having an output state of polarization from a last one of the waveplates 
(See 126 in Figure 1, which is in air); receiving an input optical signal at a first waveplate 
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(See 110, 100 in Figure 1), the input optical signal having a state of polarization 
associated therewith; selecting a first rotation direction for the first waveplate (See 100 in 
Figure 1); rotating the first waveplate along the first rotation direction to adjust the state 
of polarization of the input optical signal (See 100 in Figure 1; col. 3, lines 27-58); 
monitoring a feedback signal to assess the efficacy of rotating the first waveplate (See 
124, 1 16 in Figure 1); and continuing rotation of the first waveplate while the feedback 
signal satisfies a first condition (See col. 3, line 27-col. 4, line 3, wherein the first 
condition may refer to one of the first mutually exclusive time slot over which only the 
first waveplate may be adjusted during the dithering process or peak power output being 
produced). Shieh additionally discloses ceasing the continued rotation of the first 
waveplate once the feedback signal does not satisfy the first condition (See col. 3, line 
59-col. 4, line 3); selecting a second waveplate (See 102 in Figure 1); selecting an initial 
rotation direction for the second waveplate (See 102 in Figure 1); rotating the second 
waveplate along the initial rotation direction to adjust the state of polarization (See 102 in 
Figure 1; col. 3, line 27-col. 4, line 3); monitoring the feedback signal to assess the 
efficacy of rotating the second waveplate (See 124, 1 18 in Figure 1); and continuing 
rotation of the second waveplate while the feedback signal satisfies a second condition 
(See col. 3, line 27-col. 4, line 3, wherein the second condition may refer to a condition 
similar to the first condition, i.e. one of the first mutually exclusive time slot over which 
only the first waveplate may be adjusted during the dithering process or peak power 
output being produced); ceasing the continued rotation of the second waveplate once the 
feedback signal does not satisfy the second condition (See col. 3, line 59-col. 4, line 3); 
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selecting a third waveplate (See 104 in Figure 1); selecting an initial rotation direction for 
the third waveplate (See 104 in Figure 1); rotating the third waveplate along the initial 
rotation direction to adjust the state of polarization (See 104 in Figure 1; col. 3, line 27- 
col. 4, line 3); monitoring the feedback signal to assess the efficacy of rotating the third 
waveplate (See 124, 120 in Figure 1); and continuing rotation of the third waveplate 
while the feedback signal satisfies a third condition (See col. 3, line 27-col. 4, line 3, 
wherein the third condition may refer to a condition similar to the first and second 
conditions, i.e. one of the first mutually exclusive time slot over which only the first 
' waveplate may be adjusted during the dithering process or peak power output being 
produced); ceasing the continued rotation of the third waveplate once the feedback signal 
does not satisfy the third condition (See col. 3, line 59-col. 4, line 3); and the initial 
rotation direction of the second waveplate is the same as the first rotation direction of the 
first waveplate (See 100, 102 in Figure 1, where the rotation of these waveplates may 
occur in the same rotation direction or in opposite rotation directions). Shieh further 
discloses the plurality of waveplates being between 3 and 12 (See Figures 1-2; col. 4, 
lines 4-20); the waveplates are arranged in serial fashion (See Figures 1-2); the 
waveplates are adjusted sequentially by the polarization control logic (See 116, 118, 120, 
122, 124 in Figure 1; col. 3, line 59-col. 4, line 3); each of the waveplates functions as a 
quarter waveplate (See col. 3, lines 4-26); the plurality of waveplates comprise a 
polarization controller (See Figures 1-2); a first subset of the plurality of waveplates 
comprise a first polarization controller, and a second subset of the plurality of waveplates 
comprise a second polarization controller (See for example each individual waveplate 
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100, 102, 104, 106, 200 in Figures 1-2); and some of the waveplates are selected from the 
group of LiNbC>3 components, a liquid crystal, a fiber loop, and a fiber squeezer (See 
Figures 3-4). Shieh lacks the particulars of the dithering process, such as a first step 
amount of rotation of the first waveplate and a second step amount of the second 
waveplate. However, Heismann teaches a conventional polarization controller utilizing a 
number of waveplates (See for example Figure 1) or an integrated electro-optic controller 
(See for example Figure 2), wherein either polarization controller may be controlled 
utilizing a dithering process (See Section V, pages 695-696, Figure 10). In particular, 
each waveplate may be sequentially dithered about a nominal reference angle using • 
multiple, small, and equal rotational steps (See in particular Figure 10) to tweak the 
polarization state of the waveplate and maximize or minimize the detected tapped output. 
The nominal reference angle of the waveplate is adjusted to a new value associated with 
the rotational position of the waveplate that maximizes or minimizes the detected tapped 
output, prior to the next waveplate in the sequence being dithered. Thus, it would have 
been obvious to one having ordinary skill in the art at the time the invention was made to 
have the particulars of the dithering process, such as a first step amount of rotation of the 
first waveplate and a second step amount of the second waveplate, be utilized in the 
method of Shieh, to provide known and accurate rotation values, and hence 
retardances/phases, to the waveplate, which may be referenced and adjusted by the 
feedback circuit. 

10. Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shieh in 

view of Heismann. 
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Shieh in view of Heismann discloses the invention as set forth above in Claim 1, 
except for the first step amount being between 2-3 degrees. It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to have the first 
step amount being between 2-3 degrees, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. One would have been motivated to have the 
first step amount be between 2-3 degrees, to provide high resolution in 
retardances/phases that are generated by the rotation of the waveplate. In re A Her, 220 
F.2d 454, 456, 105 USPQ 233, 235. 
11. Claims 8-13, 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shieh 

in view of Heismann. 

Shieh in view of Heismann discloses the invention as set forth above in Claim 1,17, 
except for the method further including further rotating the first or second waveplate 
along their first rotation direction if the feedback signal satisfies a second condition or 
third condition respectively; selecting a reverse rotation direction if the feedback signal 
does not satisfy the second condition or third condition respectively; and rotating the first 
or second waveplate a second or third step amount along the reverse rotation direction if 
the feedback signal does not satisfy the second condition or third condition respectively. 
However, Heismann further teaches that during the dithering process (See Section V, 
Pages 695-696) used to control the various waveplates in the polarization controller, each 
of the waveplates may be dithered around their current rotation value and measuring the 
resulting polarized output to determine the local gradient at that current rotation value. 
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Thus, during a particular time period (See for example stepped increase in phase of first 
waveplate in Figure 10) of the dithering of a particular waveplate, the waveplate is 
rotatedly stepped in a particular rotation direction until that time period has passed. 
Outside of this time period (See for example stepped decrease in phase of first waveplate 
in Figure 10), the waveplate is rotatedly stepped in the opposite direction over a second 
time period. Thus, during this dithering, feedback from the output is used to maximize or 
minimize the intensity in the desired state of polarization required from the polarization 
controller. Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have the method of Shieh in view of Heismann further 
include further rotating the first or second waveplate along their first rotation direction if 
the feedback signal satisfies a second condition or third condition respectively; selecting 
a reverse rotation direction if the feedback signal does not satisfy the second condition or 
third condition respectively; and rotating the first or second waveplate a second or third 
step amount along the reverse rotation direction if the feedback signal does not satisfy the 
second condition or third condition respectively, as additionally taught by Heismann, to 
allow for fast stabilization of the state of polarization of the input beam. 
12. Claims 14-16, 19, 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Shieh in view of Heismann. 

Shieh in view of Heismann discloses the invention as set forth above in Claims 1, 8, 
17, except for the second step amount having a value double the first step amount, the 
first and second step amount being equal and the third step being double the first step 
amount, rotation of the second waveplate includes incrementing by the second step 
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amount for each rotation, or the first and second conditions being monotonically 
increasing or decreasing conditions. It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to have the second step amount have a 
value double the first step amount or the first and second conditions be monotonically 
increasing or decreasing conditions, since it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable 
ranges involves only routine skill in the art. One would have been motivated to have the 
second step amount have a value double the first step amount, the first and second step 
amount be equal and the third step being double the first step amount, rotation of the 
second waveplate includes increment by the second step amount for each rotation, or the 
first and second conditions be monotonically increasing or decreasing conditions, to 
increase the stabilization speed of the controller, while allowing for any arbitrary setting 
of the state of polarization of the incident light. In re Alter, 220 F.2d 454, 456, 105 
USPQ233,235. 

13. Claims 23-24 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shieh. 
Shieh discloses the invention as set forth above in Claim 22, except for the first, 
second, and third rotation directions all being clockwise or counterclockwise. It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to have the first, second, and third rotation directions all be clockwise or 
counterclockwise, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. One would have been motivated to have the first, second, and 
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third rotation directions all be clockwise or counterclockwise, to allow for synchronized 
setting of the various waveplates in the controller, while speeding the stabilization speed 
of the controller. In re Aller, 220 F.2d 454, 456, 105 USPQ 233, 235. 
14. Claims 31-34, are rejected under 35 U.S.C. 103(a) as being unpatentable over Shieh in 

view of Heismann. 

Shieh discloses the invention as set forth above in Claim 22, except for the first, 
second, and third conditions being selected such that loss control effects are minimized or 
the state of polarization are confined with a zone of acceptability, such as suppression of 
unwanted orthogonal polarization of between -5 and -40 dB. However, Heismann 
teaches a conventional polarization controller utilizing a number of waveplates (See for 
example Figure 1) or an integrated electro-optic controller (See for example Figure 2), 
wherein either polarization controller may be controlled utilizing a dithering process (See 
Section V, pages 695-696, Figure 10). In particular, each waveplate may be sequentially 
dithered about a nominal reference angle using multiple, small, and equal rotational steps 
(See in particular Figure 10) to tweak the polarization state of the waveplate and 
maximize or minimize the detected tapped output. ,In performing such dithering process, 
the unwanted orthogonal state of polarization may be suppressed to below -20 dB (See 
Section VI, Pages 696-697). Thus, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to have the first, second, and third 
conditions being selected such that loss control effects are minimized or the state of 
polarization are confined with a zone of acceptability, such as suppression of unwanted 
orthogonal polarization of between -5 and -40 dB, as taught by Heismann, in the method 
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of Shieh, for the purpose of providing full and complete transformation of the incident 
light into the desired state of polarization without interference from the orthogonally 
polarized light. 

1 5. Claims 35-37 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shieh. 
Shieh discloses the invention as set forth above in Claim 22, except for an input 

optical fiber and an output single mode optical fiber to input and output optical signals to 
and from the controller, respectively. However, the use of such single mode optical 
fibers to provide incident signal beams to the controller and receive output signal beams 
from the controller are well known in the art. Official notice is taken. One would have 
been motivated to include an input optical fiber and an output single mode optical fiber to 
input and output optical signals to and from the controller, respectively, to provide 
compatibility to existing optical communications systems, while allowing for flexible 
routing of the incident light to and from the polarization controller. 

16. Claims 38-39 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shieh in 
view of Heismann. 

Shieh discloses the invention as set forth in Claim 22, except for rotating the first 
waveplate along the first rotation direction if the feedback signal satisfies a first 
condition; selecting a reverse rotation direction if the feedback signal does not satisfy the 
first condition; and rotating the first waveplate a second step amount along the reverse 
rotation direction if the feedback signal does not satisfy the second condition. However, 
Heismann further teaches that during the dithering process (See Section V, Pages 695- 
696) used to control the various waveplates in the polarization controller, each of the 
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waveplates may be dithered around their current rotation value and measuring the 
resulting polarized output to determine the local gradient at that current rotation value. 
Thus, during a particular time period (See for example stepped increase in phase of first 
waveplate in Figure 10) of the dithering of a particular waveplate, the waveplate is 
rotatedly stepped in a particular rotation direction until that time period has passed. 
Outside of this time period (See for example stepped decrease in phase of first waveplate 
in Figure 10), the waveplate is rotatedly stepped in the opposite direction over a second 
time period. Thus, during this dithering, feedback from the output is used to maximize or 
minimize the intensity in the desired state of polarization required from the polarization 
controller. Thus, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have the method of Shieh further include further rotating 
the first waveplate along the first rotation direction if the feedback signal satisfies a first 
condition; selecting a reverse rotation direction if the feedback signal does not satisfy the 
first condition; and rotating the first waveplate a second step amount along the reverse 
. rotation direction if the feedback signal does not satisfy the second condition, as 
additionally taught by Heismann, to allow for fast stabilization of the state of polarization 
of the input beam. 

17. Claim 49 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shieh in view 

of Heismann. 

Shieh in view of Heismann discloses the invention as set forth above in Claim 40, 
except for the predetermined polarization criterion is a zone of acceptability, such as 
suppression of unwanted orthogonal polarization of between -5 and -40 dB. However, 
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Heismann additionally teaches a conventional polarization controller utilizing a number 
of waveplates (See for example Figure 1) or an integrated electrooptic controller (See for 
example Figure 2), wherein either polarization controller may be controlled utilizing a 
dithering process (See Section V, pages 695-696, Figure 10). In particular, each 
waveplate may be sequentially dithered about a nominal reference angle using multiple, 
small, and equal rotational steps (See in particular Figure 10) to tweak the polarization 
state of the waveplate and maximize or minimize the detected tapped output. In 
performing such dithering process, the unwanted orthogonal state of polarization may be 
suppressed to below -20 dB (See Section VI, Pages 696-697). Thus^it would have been 
obvious to one having ordinary skill in the art at the time the invention was made to have 
the predetermined polarization criterion be a zone of acceptability, such as suppression of 
unwanted orthogonal polarization of between -5 and -40 dB, as taught by Heismann, in 
the system of Shieh in view of Heismann, for the purpose of providing full and complete 
transformation of the incident light into the desired state of polarization without 
interference from the orthogonally polarized light. 

Conclusion 

18. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Arnel C Lavarias whose telephone number is 571-272- 
23 15. The examiner can normally be reached on M-F 9:30 AM - 6 PM EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Drew Dunn can be reached on 571-272-23 12. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-2 1 7-9 1 97 (toll-free). 




Arnel C. Lavarias 
Patent Examiner 
Group Art Unit 2872 
3/14/06 



c*\ Serial No,, 10/796.930, filed 3/10/04 
-A Hongbin Zhang et at. inventors 
Attorney Docket No.: TYCO/003 
John Maldjian, Attorney 
Telephone: 732-530-9404 
1/9 




FIG.1A 




FIG.1B 



Serial No. 10/796.930. filed 3/10/04 
Hongbin Zhang et al., inventors 
Attorney Docket No.: TYCO/003 
John Maldjian, Attorney 
Telephone: 732-530-9404 
2/9 



-104o 



*1 




PC1 










110 



♦/ WET PLANT 



FIG.2A 



/-116 
^WET PLANT 



PC 



206 





FIG.2B 

(PRIOR ART) 







'2080 ^ 2Q4 




J 


. RECEIVER 


r t 




^202 






V y 






i 


-208b 



210 



Aa 



DITHER 
I ■ ■ I 



Serial No, 10/796.930. filed 3/10/04 
Hongbtn Zhang et a/., inventors 
Attorney Docket No.: TYCO/003 
John Matdjian, Attorney 
Telephone: 732-530-9404 
3/9 



ADJUST 




o 

LL- 
CS 

UJ 

o 



Ay 



DITHER 
I ■ ■ I 



:::ni: 

ADJUST 



DITHER ADJUST 
I - - 1 



ru:::: 



TIME (CYCLES) 

FIG. 3 

(PRIOR ART) 



DITHER STOP 



o 

i 



o 

UJ 

o 
o 



DITHER STOP 



J 



orrHER 



CONTINUE STOP 




TIME (CYCLES) 

FIG. 5 



Serial No. 10/796.930. filed 3/10/04 
Hongbin Zhang et aJ., inventors 
Attorney Docket No.: TYCO/003 
John Matdjian, Attorney 
Telephone: 732-530-9404 
4/9 



400 



< 



INITIALIZE: 
INDEX 




1 — ■ /"< 

BUFFER[INDEX] = FEEDBACK SIGNAL^ 



-404 



<NDEX = j> 



<NDEX = 3> 



~ SET POSITIVE l/ 410 
ROTATION D IRECTION r < ^ = p 



ROTATE 1 STEP IN 1/412 
ROTATION DIRECTION 





CHANGE TO NEXT 
WAVEGUIDE DEVICE 



ROTATE 1 STEP IN I/432 
ROTATION DIRECTION 



I 



SET BUFFER[2] = 
BUFFER[3] 



424^ 
426^ 



SET NEGATIVE 
ROTATION DIRECTION 



I 



/434 



ROTATE 1 STEP IN 
ROTATION DIRECTION 



ROTATE 2 STEPS IN 
ROTATION DIRECTION 



/428 



SET INDEX = 3 



/422 



FIG.4 



Serial No. 10/796,930. filed 3/10/04 
Hongbln Zhang et al., inventors 
Attorney Docket No.: TYCO/003 
John Maldjian. Attorney 
Telephone: 732-530-9404 
5/9 




FIG. 6 



Serial No. 10/796.930. filed 3/10/04 
Hongbin Zhang et a)., inventors 
Attorney Docket No.: TYCO/003 
John Maldjian. Attorney 
Telephone: 732-530-9404 
6/9 



1 

0.5 

•2 0 

-0.5 

-1 
1 



0.5 



s2 °-0j 



-1 -1 

FIG.7A-1 



0.5 ° S 1 



0.5 




Serial No. 10/7 96,930, filed 3/10/04 
Hong bin Zhang et at, inventors 
Attorney Docket No.: TYCO/003 
John Maldjian, Attorney 
Telephone: 732-530-9404 
7/9 




Serial No. 10/796.930, Wed 3/10/04 
Hong bin Zhang et aJ.. inventors 
Attorney Docket No.: TYCO/003 
John Maldjian, Attorney 
Telephone: 732-530-9404 
8/9 




Serial No. 10/796.930, filed 3/10/04 
Hongbtn Zhang et inventors 
Attorney Docket No.: TYCO/003 
John Maldjian, Attorney 
Telephone: 732-530-9404 
9/9 



/ 




FIG.8A 



^02 



/ 



\ 



CS5 



FIG.8A 



REPLACEMENT SHEET 
Sheet 9 of 9 
Serial No. 10/796,930 




FIG.8A 




FIG.8B 



